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(54) Power feeding system for telephone terminal Jn LAN 



(57) Terminals are connected via cables in a star- 
shaped fashion with respect to a HUB in a LAN. Each of 
the cables includes therein signal lines and power feed 
lines. The HUB includes therein a power feed section. 
The power feed section and the power feed lines of 
each cable are connected to measure a value of current 
which flows in the power feed lines. If it is judged based 



FIG. I 



on the measured current value that the terminal con- 
nected to the corresponding cable is a telephone termi- 
nal, the power feeding to the corresponding power feed 
lines is continued. On the other hand, if the terminal is 
judged to be a terminal other than the telephone termi- 
nal, the power feeding is stopped. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The present invention relates to a system for 
feeding the power to a telephone terminal/terminals 
connected to a LAN (Local Area Network). 

DESCRIPTION OF THE RELATED ART 

[0002] In recent years, the so-called downsizing has 
been rapidly developed in the information processing 
field. For facilitating the downsizing, technology of 
LAN's has been developed for achieving distributed 
processing or horizontal distributed processing using a 
plurality of work stations or personal computers. Simul- 
taneously, technology of LAN telephone terminals 
adapted for the LAN environment has also been devel- 
oped. In this case, it is important to realize a power 
feeding system for the LAN telephone terminals. 
[0003] Specifically, in transmission lines forming the 
LAN environment, data signals are flowing. Thus, it is 
difficult to use those transmission lines as power feed 
lines as in the public network. In particular, this is almost 
impossible in Ethernet LAN's wherein Manchester 
codes having no DC components are used as transmis- 
sion codes. As is known in the art, the Manchester code 
is a code whose polarity is inverted at. the center of a bit 
sequence so as to define a logical value of 1 or 0 by a 
direction of the inversion. Under the circumstances, the 
telephone terminals in the LAN receive the power from 
the commercial power source via AC adapters, respec- 
tively. 

[0004] In this technique, however, since the respective 
telephone terminals receive the power from the com- 
mercial power source via the AC adapters, installation 
of the telephone terminals is troublesome. Further, 
every time an installed position of the telephone termi- 
nal is changed, an operator is required to make the 
installed position thereof clear relative to the network, 
thereby lacking in portability. 

SUMMARY OF THE INVENTION 

[0005] Therefore, it is an object of the present inven- 
tion to provide a power feeding system in a LAN which 
is simple in structure while being capable of automati- 
cally judging whether a connected terminal is a tele- 
phone terminal or a terminal other than the telephone 
terminal, so as to automatically feed the power to the 
telephone terminal. 

[0006] According to one aspect of the present inven- 
tion, there is provided, in a LAN having terminals con- 
nected to each other via cables extending from a line 
concentrator, each of the cables including therein a sig- 
nal line for delivering data signals for mutual communi- 



cation between the terminals and the terminals 
including at least one telephone terminal, a power feed- 
ing system comprising a power feed line included in 
each of the cables; a power feed section for feeding 

5 power to the at least one telephone terminal via the cor- 
responding power feed line; power feed control switch- 
ing sections each for establishing or disabling 
communication between the power feed section and the 
corresponding power feed line; a current monitor sec- 

io tion for detecting whether a value of current flowing in 
each of the power feed lines when each of the power 
feed lines is connected to the power feed section is 
within a preset current value range which represents a 
state where the telephone terminal is connected to the 

75 cable including therein the corresponding power feed 
line; and a control section for controlling the power feed 
control switching sections to connect the corresponding 
power feed lines to the power feed section in sequence, 
and for controlling each of the power feed control 

20 switching sections to stop feeding the power via the cor- 
responding power feed line when the current monitor 
section detects that the value of the current flowing in 
the corresponding power feed line is outside the preset 
current value range, and to continue feeding the power 

25 via the corresponding power feed line when the current 
monitor section detects that the value of the current 
flowing in the corresponding power feed line is within 
the preset current value range. 
[0007] It may be arranged that the power feeding sys- 

30 tern further comprises a link detecting section for moni- 
toring each of the signal lines in sequence to detect 
whether link of the terminal connected to the corre- 
sponding signal line is established, wherein the control 
section controls the corresponding power feed control 

35 switching section to continue feeding the power to the 
corresponding power feed line when the link detecting 
section detects that the link of the terminal connected to 
the corresponding signal line is established, while the 
value of the current flowing in the corresponding power 

40 feed line is detected to be within the preset current value 
range. 

[0008] It may be arranged that the power feeding sys- 
tem further comprises a link detecting section for moni- 
toring each of the signal lines in sequence to detect 

45 whether link of the terminal connected to the corre- 
sponding signal line is established, wherein the control 
section controls the corresponding power feed control 
switching section to continue to stop feeding the power 
to the corresponding power feed line when the link 

so detecting section detects that the link of the terminal 
connected to the corresponding signal line is estab- 
lished, while the corresponding power feed line is dis- 
connected from the power feed section by the 
corresponding power feed control switching section. 

55 [0009] It may be arranged that the power feeding sys- 
tem further comprises a line state monitor table for stor- 
ing given states of the power feed line and the signal 
line of each of the cables, wherein the control section 
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controls, by switching among the cables per given 
period, an operation of the whole power feeding system 
including the operations of the power feed control 
switching sections based on the line state monitor table. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 0] The present invention will be understood more 
fully from the detailed description given hereinbelow, 
taken in conjunction with the accompanying drawings. 
[001 1] In the drawings: 

Fig. 1 is a block diagram of a power feeding system 
according to a preferred embodiment of the present 
invention; 

Fig. 2 is a diagram showing a structure of a line 
state monitor table used in the power feeding sys- 
tem shown in Fig. 1 ; 

Fig. 3 is a diagram for explaining an operation of the 
power feeding system shown in Fig. 1 ; and 
Fig. 4 is a diagram for explaining sequential opera- 
tions of the power feeding system shown in Fig. 1 . 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0012] Now, a power feeding system according to a 
preferred embodiment of the present invention will be 
described with reference to the accompanying draw- 
ings. In this embodiment, the present invention is 
applied to the Ethernet LAN using the 10BASE-T. 
[001 3] Fig. 1 shows the structure of the power feeding 
system according to the preferred embodiment of the 
present invention. In Fig. 1 . the power feeding system 
comprises a HUB 1' as a line concentrator having ports 
30-1 to 30-N, cables 3-1 to 3-N (N is the maximum 
number corresponding to the number of the ports 30-1 
to 30-N, which will be also applied to other components 
described hereinafter), terminals 4-1 to 4-N, connectors 
A-l to A-N, and connectors B-1 to B-N. Although all the 
terminals 4-1 to 4-N are shown to be telephone termi- 
nals in Fig. 1 for facilitating explanation of the power 
feeding system, some of the terminals may be terminals 
other than the telephone terminals, of course. The ter- 
minals 4-1 to 4-N are connected to the HUB V in a star- 
shaped fashion via the corresponding cables 3-1 to 3-N 
with the corresponding connectors A-1 to A-N and B-1 
to B-N, respectively. 

[0014] The HUB 1' comprises a telephone terminal 
detecting section 1 , power teed control switching sec- 
tions 2-1 to 2-N and a line state monitor table 12. 
[0015] The telephone terminal detecting section 1 
comprises a current monitor section 5, a power feed 
section 6, a timer section 7. a link detecting section 8, a 
link detected state monitor section 9 and a control sec- 
tion 11. The telephone terminal detecting section 1 
judges whether each of the connected terminals is a tel- 
ephone terminal or not, and feeds the power when the 
connected terminal is judged to be the telephone termi- 



nal. 

[0016] Each of the power feed control switching sec- 
tions 2-1 to 2-N is in the form of a change-over switch for 
establishing or disabling connection between the power 

5 feed section 6 and corresponding one of pairs of power 
feed lines 3B-1 to 3B-N of the cables 3-1 to 3-N. 
[0017] Each of the cables 3-1 to 3-N includes therein 
corresponding one of pairs of signal lines 3A-1 to 3A-N, 
corresponding one of pairs of the foregoing power feed 

io lines 3B-1 to 3B-N, and corresponding one of grounding 
lines 3C-1 to 3C-N. The cables 3-1 to 3-N connect 
between the HUB V and the corresponding terminals 4- 
1 to 4-N, respectively. The signal lines are used for 
delivering data signals between the corresponding ter- 

15 minals via the HUB V, while the power feed lines are 
used for feeding the DC power from the power feed sec- 
tion 6 to the corresponding telephone terminals. 
According to the 10BASE-T, unsealed twisted pair 
cables are used for the cables 3-1 to 3-N. 

20 [0018] Each of the telephone terminals is a digital tel- 
ephone adapted for the LAN. The maximum number of 
the telephone terminals is N (4-1 to 4-N) corresponding 
to the number of the ports 30-1 to 30-N of the HUB 1 ' as 
noted above. Each of the telephone terminals is pro- 

25 vided with corresponding one of DC/DC converters 10- 
1 to 10-N. The DC/DC converter converts a DC voltage 
supplied from the HUB V or the telephone terminal 
detecting section 1 into a DC voltage suitable for the tel- 
ephone terminal. Accordingly, if the terminal is not the 

30 telephone terminal, the DC/DC converter is not pro- 
vided. 

[0019] The connectors A-1 to A-N are used for con- 
necting the corresponding cables 3-1 to 3-N to the HUB 

V. 

35 [0020] The connectors B-1 to B-N are used for con- 
necting the corresponding cables 3-1 to 3-N to the ter- 
minals 4-1 to 4-N. respectively. 
[0021] According to the 10 BASE-T, an 8-pin connec- 
tor RJ45 (8-pin modular jack) is used for each of the 

40 connectors A-1 to A-N and B-1 to B-N. Connect posi- 
tions of 8 pins will be described later. 
[0022] Now, the structure of the telephone terminal 
detecting section 1 will be described. 
[0023] The current monitor section 5 measures a 

45 value of current flowing in the power feed lines of the 
corresponding cable when the telephone terminal 
detecting section 1 confirms whether the connected ter- 
minal is the telephone terminal or not. 
[0024] The power feed section 6 feeds the power to 

so the power feed lines 3B-1 to 3B-N via the power feed 
control switching sections 2-1 to 2-N. respectively. 
[0025] The timer section 7 sets a monitor time for 
detecting the link establishment of the corresponding 
terminal relative to the LAN. which will be described 

55 later The link establishment represents a standby state 
where the corresponding terminal is fully operable with 
the LAN. 

[0026] The link detecting section 8 receives a signal 
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from each of physical layers 20-1 to 20-N of the network 
side so as to confirm whether the corresponding tele- 
phone terminal or terminal other than the telephone ter- 
minal has established the link relative to the LAN. 
[0027] The link detected state monitor section 9 con- 
tinues to monitor the link establishment after the detec- 
tion thereof by the link detecting section 8. 
[0028] The control section 1 1 performs switching of 
operations, judgment of the states and others so as to 
control the whole power feeding system. 
[0029] The line state monitor table 1 2 stores states of 
the respective cables 3-1 to 3-N under the control of the 
control section 11. The state of each cable is updated 
per monitor period when a change of the state occurs, 
and read out upon request. 

[0030] Fig. 2 shows a structure of the line state moni- 
tor table 12. As seen from Fig. 2, the table is divided into 
10 regions in an X-axis direction and into regions 12-1 
to 12-N in a Y-axis direction. As noted above, N repre- 
sents the maximum number corresponding to the 
number of the ports 30-1 to 30-N of the HUB 1'. On the 
other hand, the 10 regions in the X-axis direction corre- 
spond to later-described operation stages. 
[0031] Now, the connect positions of the 8 pins of 
each of the connectors A-1 to A-N will be described. 
The foregoing 8-pin connector RJ45 has No. 1 pin to No. 
8 pin. No. 3 pin and No. 6 pin are connected to a trans- 
mission line of the network side, while No. 1 pin and No. 
2 pin are connected to a reception line of the network 
side. Among No. 4 pin, No. 5 pin, No. 7 pin and No. 8 
pin, two of them (No. 4 pin and No. 5 pin in this embod- 
iment) are used for power feeding, while the remaining 
two (No. 7 pin and No. 8 pin in this embodiment) are 
open-circuit or grounded. 

[0032] Similarly, the connect positions of the 8 pins of 
each of the connectors B-1 to B-N will be described. 
The foregoing 8-pin connector RJ45 has No. 1 pin to No. 
8 pin. No. 1 pin and No. 2 pin are connected to a trans- 
mission line of the terminal side, while No. 3 pin and No. 
6 pin are connected to a reception line of the terminal 
side. Among No. 4 pin, No! 5 pin, No. 7 pin and No. 8 
pin, two of them (No. 4 pin and No. 5 pin in this embod- 
iment) are used for power feeding, while the remaining 
two (No. 7 pin and No. 8 pin in this embodiment) are 
grounded to the terminal. 

[0033] Further, No. 1 pin and No. 2 pin of each of the 
connectors A-1 to A-N are connected to No. 3 pin and 
No. 6 pin of corresponding one of the connectors B-1 to 
B-N, No. 3 pin and No. 6 pin of each of the connectors 
A-1 to A-N are connected to No. 1 pin and No. 2 pin of 
corresponding one of the connectors B-1 to B-N, and 
No. 4 pin, No. 5 pin, No. 7 pin and No. 8 pin of each of 
the connectors A-1 to A-N are connected to No 4 pin, 
No. 5 pin. No. 7 pin and No. 8 pin of corresponding one 
of the connectors B-1 to B-N. 

[0034] Now, an operation of the f oregoi ng power feed- 
ing system will be described. 

[0035] Among the ports 30-1 to 30-N of the HUB 1 '. an 



operation only at the port 30-1 will be described with ref- 
erence to Fig. 3 for brevity of description. As appreci- 
ated, an operation at each of the subsequent ports 30-2 
to 30-N is the same as that at the port 30-1 represented 
5 by steps S-2 to S-9b shown in Fig. 3. 

[0036] At step S-1, an operator turns on a power 
switch of the power feeding system. In this embodiment, 
a start switch of the LAN also works as the power switch 
of the power feeding system. Accordingly, the power 
10 feeding system is activated, and the routine proceeds to 
step S-2. 

[0037] At step S-2, under the control of the control 
section 1 1 , the link detecting section 8 monitors the net- 
work for a time Tl set by the timer section 7. If the link 
75 establishment of the terminal 4-1 is detected, the termi- 
nal 4-1 is judged to be a terminal, such as a work station 
or a personal computer, other than a telephone termi- 
nal. The reason is that since the terminal 4-1 is not yet 
fed with the power via the power feed lines 3B-1 at this 
20 time point, the terminal 4- 1 is not detected if the terminal 
4-1 is the telephone terminal. Subsequently, the routine 
proceeds to step S-2a where a logical value "1 " is writ- 
ten into a region (S-2a) of a line 1 state 12-1 (corre- 
sponding to a state of the cable 3-1) in the line state 
25 monitor table 1 2, and then proceeds to step S-3. On the 
other hand, if the link establishment is not detected at 
step S-2. the terminal 4-1 may be a terminal other than 
a telephone terminal which is in a power-off state, or a 
telephone terminal awaiting the power feeding. It may 
30 also be considered that no terminal is connected. In this 
case, the routine proceeds to step S-2b where a logical 
val ue " 1 " is written into a region (S-2b) of the line 1 state 
1 2-1 , and then proceeds to step S-4. 
[0038] At step S-3, under the control of the control 
35 section 11, the link detected state monitor section 9 
continues to monitor the link detected state in place of 
the link detecting section 8. If this link detected state 
continues, the network is in a normal operation state 
with respect to the port 30-1. In this case, the routine 
40 proceeds to step S-3a where a logical value "1" is writ- 
ten into a region (S-3a) of the line 1 state 12-1. On the 
other hand, if the state is changed to non-detection of 
the link establishment, the routine proceeds to step S- 
3b where a logical value "1 " is written into a region (S- 
45 3b) of the line 1 state 12-1 , and then returns to step S-2 
for executing step S-2 and subsequent steps. 
[0039] On the other hand, if the link establishment is 
not detected at step S-2, the control section 1 1 executes 
a terminal check in the following manner: 
50 [0040] Specifically, at step S-4, the control section 1 1 
controls the power feed control switching section 2-1 to 
establish connection between No. 4 and No. 5 pins of 
the connector A-1 and the power feed section 6 so that 
the DC voltage is applied to the power feed lines 3B-1 of 
>5 the cable 3-1 . Then, the routine proceeds to step S-5. 
[0041] At step S-5, under the control of the control 
section 11, the current monitor section 5 measures a 
value of current flowing in No. 4 and No. 5 pins of the 
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connector A-l and judges whether the measured cur- 
rent value is within a preset current value range. The 
preset current value range is a given range across an 
adequate current value obtained by connecting a tele- 
phone terminal. According to the type of the connected 5 
telephone terminal, the upper and lower limits of the 
current value range are determined. The current value 
range may be determined experientially. 
[0042] Therefore, if the foregoing measured current 
value is within the preset current value range, probabil- 10 
ity is high that the terminal 4-1 is a telephone terminal. 
In this case, the voltage continues to be applied across 
No. 4 and No. 5 pins of the connector A-1 . Subse- 
quently, the routine proceeds to step S-5a where a logi- 
cal value "1" is written into a region (S-5a) of the line 1 15 
state 12-1 , and then proceeds to step S-6. On the other 
hand, if the foregoing measured current value is outside 
the preset current value range, probability is high that 
the terminal 4-1 is a terminal other than a telephone ter- 
minal. The reason is that if the terminal 4-1 is not a tel- so 
ephone terminal. No. 4 and No. 5 pins of the connector 
A-1 are grounded to the terminal 4-1 or open-circuit at 
the side of the connector B-1. Specifically, when 
grounded, the foregoing measured current value 
becomes greater than the preset current value range. In 25 
this case, however, it is designed that current higher 
than an upper limit set in view of safety is prevented 
from flowing. On the other hand, when open-circuit, 
almost no current flows. In this case, the routine pro- 
ceeds to step S-5b where a logical value "1 " is written 30 
into a region (S-5b) of the line 1 state 12-1, and then 
proceeds to step S-8 where the voltage feeding is 
stopped. 

[0043] At step S-6, the link detecting section 8 moni- 
tors the network for a time T2 set by the timer section 7. 35 
If the link establishment of the terminal 4-1 is detected, 
the routine proceeds to step S-6a where a logical value 
"1" is written into a region (S-6a) of the line 1 state 12-1 , 
and then proceeds to step S-3 where, as described 
above, the link detected state monitor section 9 contin- 40 
ues to monitor the link detected state in place of the link 
detecting section 8. In this case, the terminal 4-1 is a tel- 
ephone terminal. As long as this link detected state con- 
tinues, the network is in a normal operation state with 
respect to the port 30-1 , and the current continues to be as 
supplied to the telephone terminal 4-1 within the preset 
current value range. On the other hand, if the link 
detected state is not continued, the routine returns to 
step S-2 for executing step S-2 and subsequent steps. 
[0044] On the other hand, if the link establishment of so 
the terminal 4-1 is not detected at step S-6, probability 
is high that the terminal 4-1 is a terminal other than a tel- 
ephone terminal which is in a power -off state. The rea- 
son is that since the voltage continues to be applied to 
the power feed lines 3B-1. if the terminal 4-1 is a tele- 55 
phone terminal, the link establishment thereof should be 
detected. In this case, the routine proceeds to step S-6b 
where a logical value "1 " is written into a region (S-6b) 



of the line 1 state 12-1 , and then proceeds to step S-7. 
[0045] At step S-7. the voltage feeding to No. 4 and 
No. 5 pins of the connector A-1 is stopped. Subse- 
quently, the routine returns to step S-4 where the termi- 
nal check is started again. If the terminal 4-1 is a 
telephone terminal, a loop of steps S-4, S-5, S-6 and S- 
7 is repeated until the link establishment is detected at 
step S-6. On the other hand, if the terminal 4-1 is a ter- 
minal other than a telephone terminal, the foregoing 
loop is repeated until the routine proceeds from step S- 
5 to step S-8. Since the value of current flowing in No. 4 
and No. 5 pins of the connector A-1 during repetition of 
the foregoing loop is within the preset current value 
range, even if the loop repetition extends over a long 
time, no particular problem is raised. 
[0046] Explanation will be made of the case wherein 
the routine proceeds from step S-5 to step S-8. As 
described at step S-5. if the foregoing measured current 
value is outside the preset current value range, proba- 
bility is high that the terminal 4-1 is a terminal other than 
a telephone terminal. In this case, the routine proceeds 
to step S-8 where the voltage feeding to No. 4 and No. 5 
pins of the connector A-1 is stopped, and then proceeds 
to step S-9. 

[0047] At step S-9. the link detecting section 8 moni- 
tors the network for a time T3 set by the timer section 7. 
If the link establishment of the terminal 4-1 is detected, 
the routine proceeds to step S-9a where a logical value 
"1" is written into a region (S-9a) of the line 1 state 12-1 , 
and then proceeds to step S-3 where, as described 
above, the link detected state monitor section 9 contin- 
ues to monitor the link detected state in place of the link 
detecting section 8. In this case, the terminal 4-1 is a 
terminal other than a telephone terminal. As long as this 
link detected state continues, the network is in a normal 
operation state with respect to the port 30-1. Since the 
voltage feeding is stopped at step S-8, no current flows 
in the power feed lines 3B-1. 

[0048] On the other hand, if the link establishment is 
not detected at step S-9, the routine proceeds to step S- 
9b where a logical value "1 " is written into a region (S- 
9b) of the line 1 state 12-1 , and then returns to step S-4 
to repeat a loop of steps S-4, S-5. S-8 and S-9 until the 
link establishment is detected at step S-9, i.e. until the 
terminal 4-1 is turned on. Alternatively, if no terminal is 
connected, the loop is repeated until a telephone termi- 
nal or a terminal other than the telephone terminal 
which is in a power-on state is connected. Since the 
value of current flowing in No. 4 and No. 5 pins of the 
connector A-1 during repetition of this loop is not higher 
than the upper limit set in view of safety, even if the loop 
repetition extends over a long time, no particular prob- 
lem is raised. 

[0049] Fig. 4 is a diagram showing a state wherein the 
telephone terminal detecting section 1 controls the port 
30-1 through the port 30-N in sequence. In Fig. 4. K-1 to 
K-N represent clock pulses for starling the control of the 
corresponding ports 30-1 to 30-N. respectively. The 
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dock period is set to TO by the timer section 7. 
[0050] In response to the dock pulse K-1 , the control 
section 1 1 reads out the line 1 state 12-1 from the line 
state monitor table 12. The read-out data are previous 
data (TO x N prior data) and given by logical values "1" s 
and "0" as described above. 

[0051] It is assumed that the control section 1 1 reads 
out "1" from the region (S-3a) and "0" from the region 
(S-3b) of the line 1 state 12-1. In this case, the control 
section 1 1 executes step S-3 and judges the port 30-1 to 
to be in an effective state as long as the link detected 
state is continued, so that the control section 1 1 main- 
tains the current state with respect to the port 30-1 . On 
the other hand, if it is assumed that the control section 
1 1 reads out "1 " from the region (S-3b) of the line 1 state is 
12-1 , the control section 1 1 judges that the state of the 
cable 3-1 has been changed, resets all the data of the 
line 1 state 12-1 to zero, and returns to step S-2 to exe- 
cute step S-2 and subsequent steps. Further, it is 
assumed that the control section 1 1 reads out "0" from 20 
the region (S-3a) and "0" from the region (S-3b) of the 
line 1 state 12-1. In this case, the control section 11 
judges that the terminal check is finished in the middle 
of one of the foregoing loops having "1 " in the region (S- 
6b) or (S-9b), and returns to step S-4 through that loop 25 
so as to restart the terminal check. 
[0052] The control section 1 1 executes the operation 
in the foregoing manner and continues execution 
thereof up to receipt of the dock pulse K-2. In response 
to the clock pulse K-2, the control section 1 1 switches 30 
from the port 30-1 to the port 30-2. Simultaneously, the 
control section 11 reads out the line 2 state 12-2 from 
the line state monitor table 12 and starts the control of 
the port 30-2. Thereafter, the control section 1 1 controls 
the subsequent ports 30-3 through 30-N similarly in 35 
response to the clock pulses K-3 through K-N. 
[0053] More accurate cable controls may be realized 
by using other data on the line state monitor table 12 as 
well. 

[0054] According to the foregoing preferred embodi- 40 
ment of the present invention, since it is not necessary 
for the respective telephone terminals to receive the 
power from the commercial power source via the AC 
adapters, the installation of the telephone terminals is 
facilitated. Further, since it is not necessary for the oper- 45 
ator to make the installed position of the telephone ter- 
minal dear relative to the network every time the 
installed position thereof is changed, the portability is 
improved. In addition, since the voltage applied to the 
cable connecting between the HUB and the telephone so 
terminal is low, it is possible to use the unsealed twisted 
pair cable as the cable and the modular jacks as the 
connectors at both ends thereof, so that the installation 
of the telephone terminal is further facilitated and 
reduced in cost. As appreciated, since it is sufficient ss 
only to connect the modular jack to the HUB upon con- 
necting the telephone terminal to the LAN, the portabil- 
ity is further improved. Moreover, since N cables can be 
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controlled only by one telephone terminal detecting sec- 
tion, the system is simple in structure. 
[0055] While the present invention has been 
described in terms of the preferred embodiment, the 
invention is not to be limited thereto, but can be embod- 
ied in various ways without departing from the principle 
of the invention as defined in the appended claims. For 
example, the present invention is not limited to the 
Ethernet LAN using the 1 0BASE-T, but is also applica- 
ble to all star-shaped LAN's wherein terminals are con- 
nected in a star-shaped fashion by a HUB or another 
line concentrator replacing it. 

Claims 

1 . In a LAN having terminals connected to each other 
via cables extending from a line concentrator, each 
of said cables including therein a signal line for 
delivering data signals for mutual communication 
between the terminals and said terminals including 
at least one telephone terminal, a power feeding 
system comprising: 

a power feed line included in each of said 
cables; 

a power feed section for feeding power to said 
at least one telephone terminal via the corre- 
sponding power feed line; 
power feed control switching sections each for 
establishing or disabling communication 
between said power feed section and the corre- 
sponding power feed line; 
a current monitor section for detecting whether 
a value of current flowing in each of said power 
feed lines when each of said power feed lines is 
connected to said power feed section is within 
a preset current value range which represents 
a state where the telephone terminal is con- 
nected to the cable including therein the corre- 
sponding power feed line; and 
a control section for controlling said power feed 
control switching sections to connect the corre- 
sponding power feed lines to said power feed 
section in sequence, and for controlling each of 
said power feed control switching sections to 
stop feeding the power via the corresponding 
power feed line when said current monitor sec- 
tion detects that the value of the current flowing 
in the corresponding power feed line is outside 
said preset current value range, and to con- 
tinue feeding the power via the corresponding 
power feed line when said current monitor sec- 
tion detects that the value of the current flowing 
in the corresponding power feed line is within 
said preset current value range. 

2. The power feeding system according to claim 1 , fur- 
ther comprising a link detecting section for monitor- 



EP 0 981 227 A2 



BNSDOCID: <EP 0981227A2J_> 



6 



11 EP 0 981 227 A2 12 

ing each of said signal lines in sequence to detect 
whether link of the terminal connected to the corre- 
sponding signal line is established, wherein said 
control section controls the corresponding power 
feed control switching section to continue feeding 5 
the power to the corresponding power feed line 
when said link detecting section detects that the link 
of the terminal connected to the corresponding sig- 
nal line is established, while the value of the current 
flowing in the corresponding power feed line is 70 
detected to be within said preset current value 
range. 

3. The power feeding system according to claim 1 , fur- 
ther comprising a link detecting section for monitor- is 
ing each of said signal lines in sequence to detect 
whether link of the terminal connected to the corre- 
sponding signal line is established, wherein said 
control section controls the corresponding power 
feed control switching section to continue to stop 20 
feeding the power to the corresponding power feed 
line when said link detecting section detects that 
the link of the terminal connected to the corre- 
sponding signal line is established, while the corre- 
sponding power feed line is disconnected from said ss 
power feed section by the corresponding power 
feed control switching section. 

4. The power feeding system according to claim 1 , fur- 
ther comprising a line state monitor table for storing 30 
given states of the power feed line and the signal 
line of each of said cables, wherein said control 
section controls, by switching among said cables 
per given period, an operation of the whole power 
feeding system including the operations of said 35 
power feed control switching sections based on 
said line state monitor table. 

5. The power feeding system according to claim 2, fur- 
ther comprising a line state monitor table for storing 40 
given states of the power feed line and the signal 
line of each of said cables, wherein said control 
section controls, by switching among said cables 
per given period, an operation of the whole power 
feeding system including the operations of said 45 
power feed control switching sections based on 
said line state monitor table. 

6. The power feeding system according to claim 3, fur- 
ther comprising a line state monitor table for storing so 
given states of the power feed line and the signal 
line of each of said cables, wherein said control 
section controls, by switching among said cables 
per given period, an operation of the whole power 
feeding system including the operations of said 55 
power feed control switching sections based on 
said line state monitor table. 
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